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BACKGROl.'ND 

Major depres&ive disorder (MDD) r^reseots ^ comoion 
public heoUh iSsiK, it has a lifetime preralance of 155* to 
20% [I. 2] and il has been increased from ISfli to lllhraDk 
{37% increase) from 1990 to 2010 ammg tbe leading cause 
of disability in the world 

While Ifae prevalence of depr»aive disorders qipareotly 
decreased with age |4], \nlh a prevalence of major depres- 
sive disorder in cniniiiuiiily fiainple^ nf adull^ aged 65 and 
nidcr liiiigiiig friiin I lo LDS-i m most lurge-^i:ali: cpidemiol' 
iigiLMl vukii'-^'n 1^ Mil.'' of depLc^^iQLi ajG hLjjIier lii purlLcu- 
lar subsets af elderlies. such as medical ou^tienis [5'I0%), 
medical inpatients (10-12^i), and residents of long term care 
fecilities (14 in 42%) [7] 

Hciwe\'er, il ivas also obsen'ed thai die elderly are more 
involved in the sligma relaled lo depression [S, 9]. Il is (here- 
fore likely ihal ihe elders declare less fiequeody lhan dod- 
elderly people depre^'vive symploms in epidemiological io- 
vesligalLoii', i:\cn when lho\ are suffering. Anodier aspect 
concerns the speciticity cit depressive symplciois in eld age. 
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Depression in the elderly, both quantitativeiy and in tenns of 
the .'vpecificLEy of symptoms, seems to be diiferenl from tbe 
non-elderly depre^^ive disorders [10] Indeed, if we investi- 
gatc the depressive symptoms usLiig di.ignosln; unslruclured 
lool^ hy nicms of clinicLaii^, dcprcs^Luii liilc^ in llic elderly 
are much hLghcL than by using structured tcmls |I0, I 1|. Fi- 
nally, Il lias to consider that people who suffer from mood 
disorders bave a lower life cvpectaocy than those wbo do not 
suffer from diis disoidcr |12] ^io, who has been affected 
from depression as a young man, is lev likcl\ to be older 
than those who have nol -iiilfLied Thii'i, llic notion ih.il llic 
incidence of depression is n^■l l.'eL]iicnt m older people i^, 
probably ao arti^l of the epidemiological surveys investi- 
gatiDB prevaleruje, because feese investigatkms bave carried 
onl in the general population wifli rigidly slrnctured inter- 
views and lay rnterviewers, a method which had been other- 
wi'^c eiiiiei/cd 'l.^|, .ind are frequently de.'vigned to exclude 
those li\in^ in inslilulions and not at home This proporlioii 
of indiMdiials is high represented in the very old age. which 
is above all £il high risk of depression |I4]. 

Il IS tuic. Iin^vevcr llial he suffering from depression is a 
factor ±ai ^irongly impain. ilie qiialii\ of hfe and independ- 
ence of people who iiie aged |I5,I 6] 

The onset and inamteiiance ot depressive disorder in lafe 
hfe seem te fellow a vulnerabiUty-slress model, with an in- 
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teracdan between mdniduat vulnerabililies^ including ge- 
netic ^Idi?, age-a-ssociated neurDbiolDgica] and co^ilive 
changes, and u lani-'ly of slnj^'ftil fife eveiHs ihiil I'ccm mine 
tiequently m lale life dian earlier, sucli as beiea\enicnl, ic- 
ductioE in financial incomeBi pi^vidiiig care for an ill n-^la- 
tive and uccnrrence of UIdcss reduciog autonomy in daily 
life [17,18]. 

Due to ihe high prevalence of depressive disorder, the ef- 
ficacy of antidepressaais and tbeir low profile of side effecB, 
tbese drugs bave become one of tba most common medica- 
ments in the communily m weslan counlne^, witik 6% of 
utilizers in France [19] and 4.7% in llaly [20|. Randomized 
cliiiicat Irials pv.Tl"iii im-'J [.ii Ll.^|■l^:^^^:lJ iiIiJv.t iidiill', ^.Lin|>li:s 
have deinon^nalod niodciaiv: In kiLL:.L clWui ■■.i/':^ Ini '.i.'k^v:- 
tive seroloniii re-uplake in In I'' for-,. L/h-jlIil^ ,iiiiidi:|'rv:',-,jiii', 
and monoamioe oxidase inhibitors [^1]- Neverthele^, only a 
small proportion of older aduHs with depression (around 
2i>%) receive adcqualc injnmiciil ^22. 2i] Lack nf iTcaliiiv: v 
ainonji oldti udulls m.iy icIlcLn, in pari llii: dilfimlly ill lI. 
leclLnji ijLpLi:'v'vH>n in o\dci .idiillv. dm: l^^ agc-spci'ilic presen- 
tation of disease eompared wllJi young adults, oldci palienh 
tendfo present less emotional symptoms of depression ^ueli 
as sadness, worthlessness/ guilt, worry and fear, and are less 
accurate at identifying depressiiv: vynipiuiii^ overall \24] 
Moreover, suh-cliiiicul cogiiilii'e deliLil^. ,is sIih\tils'v iti 
processing 'ifLtd and LxceiLU^ c dy^fuiielioiiv. ,ije likcK in lie 
shoi\Ld III Llderlv paLienl^ by ohjeeUi'L iLsliiig [2f-]. arid \ueli 
defieils may make problematic the psychiatric assessment^ 
redncrng rates of diagniKed meotal disorder among old peo- 
ple [26], Anyway, the r»fiDnsa rates of antidqtressant mono- 
tberapy are only from 30% lo 45% with single-action or 
diLal-iiLlion anliL!epie",iiii inoiiolhizrapy |?7|. 'ViLgmcntation 
ilieMpiei HI LMiiihLiiJliLiii '^illi l^vo unlLdepiC'.jni'i iiierease 
llie pLTcenLagL of levponJei', Lip In 1'^'"... hut lliv:',e ?tralegies 
increase the risk oJ ^ide olTetfv and drop-ouls 29] Fi- 
nallyt the presence of serious organic comorbidilie^ may 
cjntribiite to ihe depression ami cooiplicat? the cto>ce of 
treatment; old patients are likely to use a wide variety of 
drugs, some of Avhich inay wnr^e depression and/iii ir.leuiLi 
ivith antidepressants, and, melabolizing medication^. .'vlo\\'ly, 
tbey are more saisitive to side effects flian youngers [30]. 

Significantly, mortaEity hazaid ineii-MNe', liIi llie flc\'erfty 
of depressive symptoiri'v. and anlLdcpics^anl^ huve not been 
shown IQ reduce die inini.ililv lale of elderly patients with 
persistent symptoms nl defuc'.ioii In L ^2] 

Because depits'iion in lale lile, e\eii al -,Lih-tliTe-,luild le\- 
els, is assneialed wfth lou' physical function (33-3^], treat- 
ment of depression should also proviile an opportunity to 
improve fimctiimal limitations [17]. 

In ihiL lasi jCJ vLais. a numliei "i siudiLs lia'v '.tiggested 
that e^iercL^e niighl be effective in pievenlmg ol reducing 
depressive symptoms both in aged healthy populations [37^ 
i&] and as a complemeotary or aUemative treatment for de- 
pression [39- 41], but this literature has been criticized for 
methodological weakiievscv, ■vuch as lack of adeqiiatcK ran- 
domization concealment nielliod and blinding procedure^ 
amall sanqiles, and poor qiiaUty of data analysis [39]. 

Nevertheless, considered the interc'sl of researchers on 
tbe efficacy and safety of complemenlaiy tlieiapies in de- 
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pressed elderly patients, we thought it might be of interest fo 
review Ihe literature on the topic, in order to establish the 
lole of physical activity in outcomes of depression in late 

life 

OBJ EC T IV F 

\\'e cairied nul a sy^leniatic review to establish llie iie^^ 
findings on tlie effectiveness of exercise on deprc"i[iii m 
elderly population, with particular focus on the efTicacy of 
the exercise as an a4iiinctive Irealmenl with auEidi^nessant 
drugs dierapy. 

METHOD 

IdcnliTicatlon oftlieStHdlH 

The search of die significant articles was carried oul io 
PubMed/Medline wilb the following key words- "exercrse", 

""|i|" 'l.iI .iclii'ily", "phy^ieaf filne^^" "\le|'rv:-,-^i' e disnider" 
""ll.^||e^M[>ll" depiLssne \yiii|noii:'n ". "I.ile lil.^ . "old pto- 
pJo", "tlderlic^". ItiKt'.iI ua^ -.4 lumi l.i.uiai\ l'J9f> to De^ 
cember 2Q\2^ and ihe search was further leiined on January 
2013, 

InchisiDH Criteria 

Studies WLTC iiieliidLd in ihi'v rcvieiv if lhL\ '^\eie lan- 
domized controiLed trials, in which c^ifrcise wa.'v compared lo 
slBodard treatments (iikcliulmg antidepressant dmgs), no 
treatmoit or placebo-cimtrol^ in people aged X50 yevs old, 
with depression (diagnosed by any method) as defiited by 
lii.il .uillmi V We Lxeluded studies different fioin randomized 
connoLled trials, ilku^e iliat eompared different type of exer- 
cise wifliout a Do-exercismg control group, those without an 
outcome measure of depression, tbose that measured out- 
comes immediately before and after a single bout of exo- 
cise, samples with mixed diagnosis {i^e. psychiatric aiul or- 
gan le L^oniorbidity). 

Qudllly ol Studies 

We assessed the quality of sEudies by noting Ihe con- 
ceafment of allocation, ihc iiilciilion to ireat aii.iK'i^ and ihe 
blinding Tiiah were di'vlingiii^lied in adequalcK concealed 
(if lliey peiforincd eeiilriil i.iiidomization al ,i mil icniote 
Irom the study; computerized allocation in which records are 
in a fockedt uureadHble file fliat can be aixessed only after 
entering patient details; Ihe drawing of sealed and opaque 
sequentially numbered envelopes), or inadequately cini- 
cealed (open lisl oi lablev of landoin numbeis, open com- 
puter systems, diawing of non-opaque envelopes). Trials 
were defined as using intention to treal analysis if all the 
patients were analyzed in foe groups fo which foey wm ran- 
domly flUocflled^ For blinding we distinguished between tri- 
als in which die main oulcome was measured by a blmded 
assessor and tbose in which the main mitcome was measured 
eillici hy the participants foemselves oi hy ii r.iii!-l''liiidL[! 
assC'soi. Moreover, we considered the duration of iriaK, il 
the sample had an adequate numerosity, and if it was per- 
formed a follow-up assessment We also considered foe 
quatily of assessmgit (ie, structured interview, self-rsport or 
observer-administered questionnaire), bofo at die basehne 
and at thf ?iid of trials ^ 
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(1). FrDceas of inchuiM of studies fcr rei^ew. 

Outcome Measures 

Wl ciiiivh]v.th] oiili-'OJiiL TiiLavLirc llic inuin niilcnini: 
declared by aullici^. Because the focus of this paper, we 
didn't consider secondary outcomeSr 

RESULTS 

Forty-loui |ia|ii.T^ ivere relrieved by [he '.■.milI: Tliirly- 
fijUT papers ivere excluded because these didn'i fulfill our 
criteria. The abstract of die extracted papers were reod and 
ftte more pertinent ones {n = 10) were obtained in fidl vi- 
sion and analyzed in deep. We also examined bibliographies- 

Of the 34 papers excluded, 10 were syslemacc reviews 
|17, 39-47], mnsi rclci'iini of which we included ic session 
"discussion". Oiii: |>a|iLT was a commentary [4S], 4 did not 
have ail nulconic ineasuic of deprcinii [49-52|, 2 wi:re on 
llic effect nf a single bnul of cvcichi: |5.', 54), coinpared 
differeiil types nf clltul-^v: b.ii li.ul w- r.nr.- cm: ici^ing grnup 
2 were conducted on a heallhy population [63, 64], 
3 had mixed diagnosis san^des [6S-67], 4 were eupmmenlBl 
non-randomized controlled trials [63-71]. Fig. (1) shows die 
process of inclusion of studies for review. 

Main chancteristiGS of included studies are shown in Ta- 
ble I 

We found 10 studies that fulfilled cur inclusion criteria 
[72-811 

Of the studies 6 were carried out in USA [72, 75,7R'fil], 
and one each was in New Zealand [73]» UK. [74], Canada 
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|76J, and Australia (77|. Al] the induded liiul bul one [74J 
had iiilervciitinn grjni|is willi sii|iv.TM-^Ld eveiei'^e pmgruin^, 
compaied with lieulJli i.ilk-,. liv.\[llli leLi.iiLv or brief henltli 
advice cooiroJ groups [74, 77, 79]; Matthews ei jA [7SJ 
combined healfli talks widi stretching, Teri el at. [El] had a 
tun JLiins conliol lit[i:i|i uliIi n [^ingrain of educational 
lieullli pLiiiiuilum or muliiie iiieilie.il caic. McNeil uiid col- 
league?' trial had ? control grelll|■^. 'm^I: ^MLkLl L^>ntact ol 
waiting list [7(i], Singh ^-1 nS (2CH)L) [79] had aii attention 
control group, while Sine.!! d j! (7005) [GO] bad a two arms 
treamient (supervised anaerobic training at high or low in- 
tensilyl eninpared to a "Visual GP care" control gLoup Bhi- 
incnlhiil L'.' [72] peifniniLd :l Itlj) ilh ii eniilinl eR'ii|i nil 
iinLidepLes\,iiil lIilkl|i\ '^mlIi \eiiJ.Lline M.iiliei i',' | .-I Ii.ill 
both tiealiiieiiL ,iiilI eoiilLol ■fJoiLp ^'^liI; ,ir.lnle|irL',',j:ii- kel^e 
&ai [731 ^ fair percentage of parlicipaiits who undeigo- 
mg antidepresaant therapy both in treatment and in control 
group. 

Quality Assessment 

Treamient allocaEion wa^ adequately conceived in 4 stud' 
ies[73,74, 78,79], 

Intention to treat analysis was performed in 5 studies [72, 
74, 77-79]. 

A double-blinded assessmsit of die main outcome was 
not performed in any study. 

Main outcome was a significant reduction con^ared to 
die basehne of CDS score in diree studies [73, 77, SI], of 
BDl score m 2 studies [76, 79], of the HAM-D score in 2 
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atodies |74. SO], of the CES-D score in one study [75] Two 
atudies [72, 7SJ assessed pariicipaDte both wili ao observer- 
administered qDestioiinsire (HAM-D) and widi BDL 

Eierfjse Conipar^'d tii VnLiiJt;prt;ssAnl5 

Blutnendia] aod colleagues [72] carried ont a randoiDized 
conlrolled [rial In establish tbe effecliventss on depression nf 
ail aerobic lxliclsc pn>''iiiiri f.t supervised esercise sessions 
per week, in ^[■iLL|'--^v:ilir.^> uninpared lo sertraline (SO-200 
mgj or combined treatment (exercise p\as sertraline) on a 
aample of 156 depressed voLunteErs aged >50 yesra (meao 
age 57 years). After 16 weeks of treatment, ail groups exhib- 
ited statistically and cFmically signifrcant reductions on 
HAM-D and BDI scores, V'llhnut a vIjU'vLujhI dilference 
across groups (p= n67). adiustinciit fiii bjseline levels of 
depression yielded idizn.iiL^jl iiz^uli I'aLients receiving 
medication alone and mildly depressed patients receiving 



combined treatment exhibited ihe fastest loitiBl response; 
however, ai tbe end of treatment, exercise was equally effec- 
tive in reducing depressioo. 

Exercise Conpared tg Health Edncation 

Mather and colleagues |74] published ihe fmdings of a 
trial focused on die effect of exercise as an adjunct to antide- 
pressanls in reducing dE^ression in a sample of 36 patients 
aged > 60 years old, poorly responders to antidepressant 
therapy alone. Participants ivere randomly assigned to an 
exercise class group (endurance, muscle strengtliening and 
stretching tv^'ice per week, for 10 weeks), or to a control 
group, with twice-weekly health education talks. Patients 
were assessed on baseline, 10 weeks and 34 weeks with 
HAM-D17; because the slndy fbcused on a particular popu- 
lation (i e. a group n/ho had failed fo leapond to initial Ire at- 
meut)^ tbe general convention in trials of antidE^rsssant ther- 
^y to use a^ 50% reduction in HAM-DI7 score as the defi- 



mtion of a response was modified by aidhors, which as- 
sumed thai a ^ 30%reducliDii m HAM-DI7 score assucialed 
ivLih paiiii-^ip^iLiin Jik LxcLCj'vL Lould reach ctioica] inlerest. At 
10 U'eek', iIil iJViTci^e gioup achieved a higher response 
conqiarcd liic cniHrol group (p=0.051 Further analysis 
using the Maim-Wluloey test revealed no disceruibLe difier- 
ence between two groups in DveraU effect on tbe HAM- 
DH score {p=0.?S) 

Matlfaews el al. |73] carried oui a post-hoc analysis of 
data from the Liiestyio Interventions aiui IndependQice Tor 
EMers Klot (LIPE-P) study, wfaicfa was a 12 mondis siogle- 
bliiKi raadoiDrzed controlled trial comparmg a moderate in- 

[ensitj' physical acli^ily iiilifrveiilLnii (PA). liiii',k|[tili of a 
combinalicn of aerobic, snenglh, fleKibihly and baliiinji: cy.- 
ercises along three phases (individualized^ ceDler-h.i^.^d aiid 
tiDBlh^ home-based exercise program, wifli srcmp-based 
counseling sessioas)^ with die Sucressful Aging control 
{SA), a series of sessions nii hcafdi opics relevant m ^^ld^:r 
aduhs followed by 5-10 miiiulos of ■vlrLtehinLi Pailicipanl'v 
were 4?4 aged volunteers (mean age li'.l'^ ycar'^t. Of the 
sample, 23.S% had depressive symploms, with L5.&% had 
high depressive symptom scores (CES-D > 14). The number 
of parEicrpants taking antidepressant medicatioo was signifi- 
canlly highur in diose with high depressive (42.1% in PA 
intervention ■^roiip, and 55 1% lu SA control group! versus 
low depressi\c s\niptiiins in PA niteLveiHion ijroup, 

and 19 in SA conliol groiipl, bjt coinparable between 
the two intervention arins. There V'as no sigmticant im^ 
prcvement in CES-D score over tiioe as a resuh of paiticipa^ 
tioD io either intervention group {p=0,S52), No significant 
changes in CES-D scores were found assccrafed widi ?idier 
iiilcr^cntLoii wlicn examined in p,irliv:i|i^!nL-, aiiIi high de- 
pressive symploms (p=0.3G5) and low dcpic^-.j\e syn^itoms 
(p=0,670) over die durotiiHi of flie trial, 

?ims el at. [77] performed a Uial on 32 dcpiL"cd ^oliiii- 
(een< aged > i'5 \caTS, randomly assigned ,n Jii inti-'ncntion 
group {l]irv:i.' -.^■.-.loiiv ;[ ■.M.'i.'k lor HI ■icck', nl inodeiale in- 
tensity .strcngthunnig excLciseti} or al a brief advice control 
group Currenlly receiving antidepressanis was an exclusion 
criterion. Teo weeks foDow-i^ data analyses revealed no 
signilicaDt differences between GDS scores of the intBrveo- 
[Lon and control groups, al six-inonilis foflow \ip [here was a 
irend for ihe PRT iiiici vLniLoii gLoup to have lower GDS 
scores than the gLoup^ but dus finding did not 

reach signillcanci^ lp = U.QS} 

Singh and colleagues (2000 [79] studied 32 commiiLiily- 
dwelhng patients with niajm \<\ ininoi dtpic^sion or 
dysthymia (mean age 71.3 yeai^ old) in a 20-week, random- 
ized, cjntrolled trial, with fcllew-up at 26 months. Paitici- 
panls were assigned at the ioterventioD (10 weeks of super- 
vised weight-lifting enercise followed by 10 weeks of imsu- 
pervi.sed exercise) or couliof group allciidin^ educational 
lectures for 10 weeks Tlic ElDI wa-. -^i^iiificiintly leducijd al 
both 20 iveek', ,iiid 2'- ii'.iir.tli-, y\ \-<\\-<'.\ -vv^ in exercisers 
compared with eiiiilrols lp 05 ,iiilI p l"ll respeclLvely). 

RcuLnlly Ten ut [&1] performed j s in jfle- blinded, 
randmni/ed conlrolled trial with 2-2 faeloiial design to 
evaluate llie elTicacy of a physical activity program (Seattle 
Protocol for Activily: SPA, consisting in 9 weekly 60 minule 
sessions followed ^ 2 bi-weekly 60 minute sessions over 3 



months, followed by three monthly and two quarterly 
booster sessions, for a total of 1 4 sessions ever one year of 
aeiobie LnJiiKince Lxeiei^L^I foi lo'^\ -v:\ei ei-^ing older adults, 
compared io edncalioiial health promotion program (HP, 
focused OD eDcoinaging participants to maiolain a healthy 
lifestyle, and \o engage in regular activities), combination 
treatment (SPA+HP), and routine medical care control con- 
ditions IRMC including ad^iec and support fioin ibeii nn- 
inai\ pliy^ienn^ and L\iiiiiniinil\ SLi|>pon scriicL'.i I'.iiilci- 
panls v^cic 273 oLIlT ■^oliinteerv Inican h''m 79.2 yeais), 30% 
of the sample had mild to moderate symptoms of depression. 
At the J-montfa and IS-month assessmaits fliere were no 
significant differences on the GDS for any treatment condi- 
tion. No covariate changed the significance of outcome Vari- 
able v in the ITT analvsL^ nor civ: tbeie riiff':i':iiv:e'' iii siffee- 
tive outcome^ for participanLs WLib bigfiur level-. oL bd-solinc 
depression (GDS 

EienUe Coninredto Heallh Edneation 

Kerse and colleagues [73] published tbe findings of a 
trial focused to establish the effectiveness of a home-based 

physical activity projjrain (die De|ires.sion mi LalL Life Inler- 
venliou Trial of Evercise: DeLLITE), in iinpio^ iii'? function, 
quahty of life, and mood ui iildLr pv:oplL ■^mlIi depressive 
symptoms. Participanis (193 depressed people, aged 75 years 
md ohJeTj meaa age SI years) ramlDmly received eifliff an 
individualized physical activity program Thome-based mod- 
erate-intensity balance retraining, progressive resistance 
lower hmb-slreii'flliening lxclci^c^ and ujlkingi oi social 
visLls (without psycliotheiapeutic components) o\eL <i 
inontbs, with a 12-month follow 151, Of the sample, 53.1% 
bad rDoderate to high levels of depression according to ICD- 
10, DSM-TV (from CTDI), or GDS-15 criteria, and 26,4^4 
were taking antidcpiciianti, as assc^^ed at baseline^ GDS-15 
scoie.s improved Ibi nil pjrliifLpaiUs o^ei llic year of the trial 
(p<O.OOI)^ but dieie wa.^ no shgnificant JilYcicnLL belween 
die 2 groups (p=0.9l6). There was no difJciontial effect 
when comparing GDS change in higher depression score 
participants ben^'een ihe groups over time (p=0269). 

McNeil and colleagues [7<>] in 11^91 earned oul a Irial on 
a small san^ile of 30 eldo'ly '^olLiiiiev:n. affected moderate 
ijepression, randDinly assigned to a 6 weeks mterveotion of 
supervised 3-weelkly waiting (intervattion group)^ a social 
coniaci flioine \\-.\X\ b\ a pivcliology student t^' lee a wcck^ 
or a jilLiig-lK[ Lonliol groups Exercise artd '.oeial loiiUlI 
both lesLillLd 111 significant reduclion^ in both llie lolal and 
the psychological subsealc of llio Beck Depression loveotory 
(BDI), witliout sigoifKMiiL dirieieiice between these gnpupsi 
exffciser participants showed a significant difference com- 
pared fo wait list (p<0.05), and, unlike both tbe control con- 
ditions, 'showed a decrease also in somatic symptoms sub- 
scale of the KDl. 

Exercise Cnnpared tv AttentlvH Grvup 

Singh et al {1997) [78] performed a 10 weeks random- 
ized trial on a sample of 3? elderly volunteers (mean age 
71 3 years! with major or minor depression or dysthymia, 
allocated lo eilher a siipLriised 3 utekly ■vciglil-lifl inler- 
\enlion group or to an aiteiition coiilrol group [^Lniiiiars on 
liealili of elderly people tgrice a week), assessed by BDI and 
HAM-D. Anaerobic exercise performed by ireaimeni group 
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fiignific[mily ceduced all deprcBsion measures conipared Id 
control (BDI p=0.(K)?; HAM-D p=O.OOS) Tnteres(ingly. in a 
multiple iM.' ii:l:.ti:^^hiii iinidtl inlLn'vily nl iruininti wti'v 
a sie^ifj'^K' independeni piediciar of decrease in depression 
scores (tl = 0,617, p=0,0002). 

EHrdse CampHred tD Geaeral PrMctltiDDEr Iboal Care 

Singh a tl! (2(K)5) (RQ) published ihc fiiidi:!^-. ^■^ .i 8 
weeks laiidninizcd c*>nlTollcd liial on fiO voliiiilLLn, .i^v.\l '*M 
years old, cillici iillnujlcd in Iwn iiiler%enlinii ^uiii|>v fliigh 
versus loiV'inleiisiEy 2 weekly supervised weight Lraining} or 
standard care by their general pnctitiDner. Aulliors con- 
cluded that high-Intensity traiDiiig group achieved a better 
response^ as assessed by HAM-D secret than low intensity or 
control group (p=0,03)- 

DISCUSSION 

Due lo the variety in sanities, qbaractciiviicv nf inlci\cn- 
linii iiiid cniitioF ■frnup'v duration of tnals, ni.iin j'.^L'.'.inenl 
and up a ducL^ Liiiiip.iii^on between studies is diffi- 

cult. Moreover, a bck. of adequately concealed randonuza- 
tioD, intention to treat aoalyaB and double-blinded design 
affected the studies Despite evidence from wdl-desiBued 
studies is limited, a large majority of the selected studies 
vhoi^'td significant piTvitive findings iii icrniv of icdiujlmiiv in 
dv:pn:\\ive symptoms oblained by exerci^et^ wlicu compared 
■mil v:iiuirols [72^ 74^ 76-80]. The fevn' remaining studies 
showed non-aignificant trends towards positive outcomes, or 
a reductioD of di^ireaaian for both inlorveDtion aod cflulrol 
groupa^ Thus, we can coDclude that physical acEivity inter- 
ventiona appeals to exert beoeficial clinical efiecEs on de- 
pressive symptoms in elderlies, ju^tifyin^ the intorest of re- 
searchers in this field, and clinicians' general conviction. 

He latest guidelioes from the NaFional Institute for 
Health and Clinical Excellence included physical activ- 
ity as a managemeni slr,ilc'f\ for depression, recommending 
structured, supeivif<ed lmjici^c piograms, three times a week 
(45 mio to I h) over 10-14 weeks, at low-intenaiiyt as a Step 
2 intovention for mild to moderate depressioD^ Moreover, 
tbe guideline for proruotiug msutal health presoibes an ac- 
cumulation each week of a minimum of 150 minutes of ex- 
ercise at nindciiilL inlLn'vily iii ii niiiiiiniiiri of 75 ininule? al 
vigorous intensiiy, in bouts of al least 25 minutes over 3 to 5 
days per week 

Excrcise has been supposed acting od depression with a 
vaneLy of iicuinbiological effects, such as increase of endor- 
phin and iiioiiii.ini I lie levels or reducliiiii in llin levnU of cni- 
ttsol in the brain [S4, S5J- Smce it has been hypothesized that 
depressivB disorders mij^it be linked to decreased hippo- 
canqial neurogenesis [36^ S7j, laboratory researches have 
shown that exereise promotes aduU hippocampal neurogene^ 
sis [fiS-90J and triggered dendritie icniiidcling [91], and such 
effect exercise^related has been found to be much stronger 
than diat detenuined by antidepressant dnigs [92]. 

ExercTnC linv been ■vlmwn to improve subjective quality of 
life io physical domains in depicvsed patients [^>3-95], with 
higher doses of physical acli' ily j'.'.iieiJiLd wi[li larger im- 
provemeots both in maitai and physical domains of QOL. 
Moreover, exercise may promote otber cognitive mecha- 



nisms related to subjective wellbeiDg, as diversioD &om 
negative thinking, and a seose of purpose [96, 97]- 

A series of reviews of literature and metB-auahreia, car- 
ried out in the recent past, highlighted the intoest of re- 
searehos iu establishing the efficacy of exercise on depres- 
sive disorders in ilic eldci lies [IT, 40. 4?-4R, 9^4] but no spe- 
cific analysis were couducted on the efficacy ol exeici.'ve as 
du adjunctive treatment in old patients who undergoing anti- 
depressant therapy, which may be probably more useful in 
clinical practice. 

A large majority of reviewers found significflnt mefliodn- 
togical limitations in trials^ and^ order Ig recoauD^ided 
exvcise as an ahranative fo empirically validated pharma- 
cological and psychological theiapieSt claimed for further 
studies of higher quality |43, 45-47, 99, 100]. Forsman, 
Nordmyr &. Wahlbcek imei^'iii^ llic lilLriiliiie on pvyelioso- 
cial interventions for die mental health among older adults, 
concluded thai physical activity had no statistically signifi- 
cant pooled efEecta on any outcooies wifli available data 
when compared wifli no intervention [101]^ 

The ma^Qi i?'vuc is llic lekli'^e rarity of randomiied clun- 
eal trials, which could provide an ei^>erimeatal evidence of 
die effect of exeicise, excluding confbundiDg factors. 

.Another frequently missed evidence is a do^c-response 
effecit and the minimum ef^ct dose [102]. An expert con- 
SQisus conference claimed tijr oiperimeutal evidence for a 
dose-response between physical activity aod human health 
[101, 104]; Dunn, Trivedi, & O'Neal [105] confirmed the 
lai:k of iliidies hul staled iIkiI ,i i!ovc-response relation re- 
mains plau^ibk Sliolile. in a nioie recent review [106], 
claimed for futtliei delaiK on llic optimal type, inlensity, 
frequeru;y and duration of exercise treatment^ highlightiug 
the need of knowledge on how to best deal wlfli depression 
and anxiety related synqitorus, which are likely to hiiuler 
patients to be involved in exvcise training. 

Moreover, many studies on tiie topic are lacking of a 
'^lac^Ki-control" condition. Klein [107] assumed diat re- 
searchers who compare uon-phanuacologic interventions to 
antidepie'v\.iiU diugv niii'vl include a pill-placebo control 
group in oidei to exclude confounding factors; Walsh and 
Sysko 1 10^] reminded that the proportion of patients re- 
sponding lo pkacebo in studies on older individuals was 
slightly fairer compared to studies on younger aduhs, lead- 
ing to a significantly reduction in effect size. Interestingly^ a 
higher placebo response rate was predicted by low baseline 
di^otdci 'vneiily [109] and, i" clinie;il piaeliee |■.llle^.l^ ^^■ith 
mild to moderate depression are likely lo have a better pla- 
cebo response than in clinical trials [1 10]. 

On llie oilier side oii]\ fe^^' viudies foeustd on the etfect 
of exercise compared lo an aiilidepre^^ant lliciapy. Thus, in 
order to show the effect of confoundmg factors common to 
exffcise and "'control" conditton, choose an aciivily such as 
relaxation, flexibility or stretching exercise as "control" 
seems to be an acceptable L^^nipromise, rather [haii a "no 
trealmeni" group [9^ \'.\ \ Lii T.iel, the ^ame exeici^e might 
to ael on deprLs^mii lliriy.iiJ.li elenienlv olliei lliaii eiereise 
itsell^, which are Likely lo be eoufoundiii;; oi, al lca.sl, mediat- 
ing factors, such as socialization, learning new skills, sh^ 
iug the body^ weight-loosing, and creativily, all related to 



psychosocial skUISt generally leduced in depressed patienla 
|l 12-1 17] FinUiermore, aged people are TilceLy to have Low 
levtf' ^^f sucial iiilcraclinnv, die ,iKii related Id dfpres' 

sion [JLS^ 1 1^], deierminiiig lime spent lli groups or activity 
programs a treatmeal per se. Consequently^ also social cod- 
tact seems to be acc^itably used aa cdqW lor the social 
compoKnt of phy^cal activity programs \73]. 

Ill :i iriLi.i-.iiialv'.is puhli^lied in 2009, inctudiikg only ran- 
domized cooirolled mals, Blake and colleagues [42] found 
importaot mothodoUigical weakoesa in eacfa of the 11 studies 
analyzed; allocation was adequately concealed in 5 studies, 
ioteutioD lo treat analysis in 5, assessment of outcome was 
blioded in 7 and the main imlL\>niL wa? measured hy self- 
assessment in 4. Out of 10 included randomized controlled 
trialst we fouod important metbodological weakness in all 
The first problem is the lack of a uou-voluuteers sampLe^ As 
observed by Lawlor & Hopker t^?]. the use of non-clinical 
'■oluTilcijrs, and llic lack of iiilijiilion lo lTv:al iiniilv^LS siLifgi-'sl 
dial lesulLs may o^eie^lnnitlL: wlial lAould be IjkeJy in leaJ 
life, 

AmoDg iocUided trials, only ooe [30] focused oo Bie ef- 
fect of difTerent intensity exerciseB, showing high inteiL'dty 
exercise f^ii|iLruii compared to cootrol in-Miiii.^iii, v,nh iin 
efiect for low intensity iraining. In a sliidy mi lxcicisc as 
ai^unct to antidepressants in the (reatniciil of non-rLimilliDg 
depressed patients, THvedi and colleagues [I20J showed diat 
wfaile bodi high and low exercise dosfls conibiDed with SSRI 
irirainicni 'luuliiccd a dciTeaseof di^iressive synlpllllrl^. iIiv-ti: 
J liv:ikl liii hi'flici remission rates in [hu iiigin-'i-du'i: 
(p<OD<>) coinpaicd In ihe lower-do'^e gioiip. Nevertlieless, 
pardcipaiil^ n^-iigntd In ihc Inw-dnvi: exercise group showed 
better adlicicnct ilian iIiom.' j'^Mgntd lo the high-dose exer- 
cise group, showing ihat low-dose exercise may be both 
more tolerable and acceptable for depressed patients, and 
suggesting duE in patients in ireatmaut with anlidnpre^^ant^, 
even low dose of phy^iical aclivity might he cflLclivi: iii re- 
ducing depressive symptouTv A TLCcnl sludv by Calliiglian 
and colleagues [I21J seeined to reinfoice these fuidings, 
aiTimiing the ^jperiority of preferred inEensity ratber than 
prescribed intensity cxcici^c in reducing depie'vsion 

The effect of e^trel^e or, mood as an adjunction to aiiH- 
depressaot therapy w;i^ ^leieeiLd m lour of die included pa- 
pers. widi different fmdiiigs. die two slroaga' trials, carried 
out by Kerse and colleagues |73] and MaDliews ei af. ["^S], 
wfaich showed no effect, were performed with sampler only 
in pait depreswd {53. i"'-!. and ?3.fi% respectively) and taking 
antidepressants, bill a separate analysis for depressed sub- 
samples was conducted, which confimied that tbere was do 
significant difference between treatment and control groups 
{p=0 9lfiandp=0.3R5 respectively) 

The Bluinendial and colleiiguc'i' liial (72], that showed 
an identical effect of inilidLfucsanl',, aerobii: c\ltci',c iiiid 
cjmbined treatmeol^ involved a oiiddle aged sample rather 
ttkan a "older adults" oae, as defioed by Audiors; tiirther- 
raore, it had a shnrf term duration (Hi weeks), without fol- 
low-up, and lacked of ii "no-lrcatiiieiit" control eoiidilioii 
Tlic irial e.iiried oiil bv Miilliei l/ iiI ["^4] appeals more iii- 
Icic^liiig, because tbe mean age of parti cipanl'v {61.1 years in 
llic Heal inent group, 66.2 years in the control group), and the 
cimical characteristic of the sample (patients who failed lo 



respond to antidf^ressants)' Two trials carried out on mid- 
dle-aged populations with treatment-resistant depression 

showed analogue findings <:l [1 I 1] pcifnnned a ran- 
domized trial with naturalistic control on a small sample of 
30 depressed women [aged between 40 and 60 years old], 
undergoing aod not respooders to aodd^ressaDt di^^, 
raodomized either to the treatmeot (one hour 2 weekly su- 
peivised aerobic e\ciei-ic 'ie'^sioii plus □'iiinl aiilidcprcssant) 
oi eoiiliol Linuip {iiiiiidL^pics^anl alone) dining S iimnths, 
assLssL^. "^rli IIAM-D Duly ihc irciilnieni guiup showed 
signiMcant leducLon in HAiVl-D scores {p':0OOHi), while 
controls didu^t improve significantly (p=0.2S) Mota-Pereira 
and colleagues [122] carried out a trial on 33 patients (aged 
between 26 and 60 years, mean age 45 33 years control 
group, 4W 6f\ \caTS Ircatnieiit gtoupl nffeclcd b\ ticalinent- 
resi'tiinl niaioi depicssnc disoidci l',iiliLi|>,ml' wlic ran- 
doini/.cd lo l]ic Ircatiiient {5 weekly lioinc-biised iierobie e^:- 
eicisc. consisting m imii/day walk'v, as an adjunction 

al the usual autidgiressant treatment) or coiitiol group (usual 
antidepressant treaEment alone) Ibr 12 weeks. The treatment 
group showed lower HAM-DI7 rates compared to the con- 
trol group [p < Qni4t. While m tbe control group none of 
participants sbowcd lespnnse oi remission, in the treatment 
giou|> iliLiL i^crc 21'.. of response and 26% of remission, 
althougli tliese d,Uj cic iinl signifiemit. 

Thus, \\lulc llic liiidiiig^ III llic kilters cannot consent to 
generalize ic^iill', llicy diau .illciilinn on ii icilK iniporlanl 
issue, since dc|>ressed elderlies in a natuiali^lic eoiilest often 
iindei gluing .in antidepressant Iherqiy, and treating resistant 
depression in older patients represent a challenge. In &cl, 
around two ftirds of overall considered antidepressant- 
ttealed elderly, and 46% of newer antidepressant-treated 
patieiils were considered responders, bu[ older people are 
particularly Miliici.ible to side eRects: classical TCAs are 
associated widi a liigh.T wMlidiawal rate due to side elYect 
experience |l23j, and iirc nioic likely to determine acute 
o^^nitive in^airmail related to anticbolinergic effects [124], 
Moreover^ TCAs and MAOIs are associated widi severe 
phamiacodynansic intctaelinns with many medications fre- 
quently prescribed lo eldcib patients |I25|. Newer antide- 
|nc",inis. sLicli ii^ ccilalopiani ,ind diilo\cUii.^ iirc gciieially 
well tolerated, but 5-20% and 10-27% of patients, lespec- 
tive^i drop out because of medication-iElaled adverse ef- 
fects [126], Rates of trealmflut leaislance in randomized con- 
trolled trials in lale life depression are as high as 77% using 
3SRK and range from 55^-, to Sl% usmg SNRIs [I27-I30| 
Lilhium augmentation in late life antidepressant-resistant 
patients showed lower rate response and higher side effects 
than in younger patients [131]. Furihennoret there was lim- 
ited siq^orl frff adding an atypical antqisycholic lo the anti- 
depressanl, and special attention should be addressed to pa- 
tients with diabetes^ dyslipidemia^ obesity, Parkinson's dis- 
ease, QTe prolongation or congestive heart &i]ure, cognitive 
impainnent, constipaLon, xerophthalmia, and xerostonua 
[132]. 

Interestingly, a growing body of evidences links neuropa- 
thological correlates ol depression, such as hippocampal 
atrophy, and effect of physical activity on brain plasticity. 
Smaller hippocampal volumes aru associated with major 
depressive disorder in both young and older populations 
[133]» and also predict poorer Umg-term outcomes of antide- 



[liciniiLcv Tlicic IS slnmg evidenifc ilini RDNF 

prcilein e'L|irL'n-,iiir, iiii|nntaiit role m iIil |iallio|iliysi- 

o[o^\ ol\lo|■L^:^M.>ll 1 1 '^|. vLi|'|ioning ihe notion ihai clinical 
iin|>i^>'v:ii:v:.iL in dejiifsaiaii are assccJaled wilh aeiuoplaslic- 
iiy LSliiIi .in.iidepresaanta |136, 137] and exiiciae [133, 139] 
have been shown to hlot^ or even to Tevme hippocan^iBl 
aFropby depression-Felated by lacrEBsinB BDNF. Vascular 
di«c?^ ill ilii: cfdcrly are ckH^ Bswcialeil wilb depression 
[I4U] The pro'^cnife of sub-lhresbold manic symptoms dial I'v 
very difficiill to idennVy in llic iflderly also with die melhods 
cf greening [141], increases die risk of vascular dysfiinclion 
|142j, and Ihus it is po^ible Siat among people with more 
Kvcra depresskiD tbey ars cases more vulnerable lo switch 
from mania duriog &b antidepressant drug iherapy 

Previous laboratory researches suggested iliai .i ui^inbined 
treatment with oEercise-plus-antidfpressant produced sig- 
nificant increases of BDNF level whereas antidepressant 

afniic failv:d .\\\.\ iln: u^'ji;'^l;i,iLiiiii '^."■.■v:cr. .^\i:ici',l^ and ic- 
boxtiini: L'd Lii huili uipid ulc[.^v:Mhl. ..' 1 <i.i-.^) .ind lU^uiii- 
able lu Ht days wwtc^-^i^s \\\ liippiii.\inipjl lilJM- niRNA ex- 
pression [I43J. ll IS noleworthy dial llii'v elYeul ilciiiiiii- 
slrated bodi in young aod in aged rais |I44] ^v:l\ Jv:" ^lud' 
ies were carried out on diis promising field; oeveriheless, 
physical activity has been reconmiended in combination wilh 
□iher neacnenis [I45|, and, ml a pilot study, rt was proposed 
as a lower-cnsl auginentiitmii ^LmlcLiv to improve residual 
symptoms nf di:pTi:s\ion and prevail rclap^v:', |L4'i" Thus, 
while fmther researches are needed to confirm iIil". hypothec 
ais, physical activity may be regarded with interest as an 
augmeotalion sDategy to manage Ireatment resislaol depres- 
sion in Late life. 

CONCLLSlOrN 

Despite die efforts of researchers, in die last 22 years few 
progresses ucil done in showing tlie efficacy of exercise on 
deprfsaion lu laie lilc It was due in pari to the persistent lack 
of high quality ic^cuch. in part lo ihe difficult to cstahlLsh 
the real effectiveness of physical activity, both from a quali- 
tative and a quantitBEive v'lvw, as a management strategy for 
depressive syn^toms. in part to the specific characteristics 
of depressive disorder in elderlies. While fiirlher studies of 
high raetbodological quality are required to produce a scien- 
tific evidence of exercise as an effective treatLnent for de- 
pression, some promising findings on physical activity com- 
bined with antidepressants in depressed padents resistant to 
antuJefiressant drugs flieri^ should be regarded wilb atten- 
tion, considering the low cost, die benefils on global health, 
and the acceptable risk on old patients^ 
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